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Please replace the Specification of the present application, including the Abstract, 
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SPECIFICATION 
TITLE OF THE INVENTION 
25 METHOD FOR DATA TRANSMISSION VIA A PACKET-ORIENTED 

COMMUNICATION NETWORK 
BACKGROUND OF THE INVENTION 
The present invention relates to a method for data transmission between the two 
communications devices via a packet-oriented communications network. In particular, the 
30 present invention relates to a transmission system for transmission of timeslot-oriented data 
between an exchange termination device, frequently referred to as an exchange termination 
ET, and a line termination LT. According to the terminology of ITU-T Standard G.960 
(3/93), "access digital section for ISDN basic rate access" (International Telecommunication 
Union), in particular pages 2 and 3, the present invention accordingly relates to data 
35 transmission at what is referred to as the V-reference point. 



A transmission system for transmission of timeslot-oriented data between an 
exchange termination device and a line termination is normally part of a communications 
system which has a switching device and subscriber access devices. The subscriber access 
devices in this case have subscriber interfaces for connection of communications terminals to 
5 the communications system. The subscriber access devices are, according to ITU-T Standard 
G.960, connected via a line termination device and an exchange termination device to the 
switching device in the communications system. Such a communications system is used to 
allow narrowband communication connections to be set up and cleared between 
communications terminals connected to the subscriber access devices, and to allow 

10 narrowband communication, for example voice or data communication, between the 
communications terminals. 

In modern communications systems, data transmission between the exchange 
termination device and the line termination is, in this case, normally carried out on the basis 
of the IOM-2 (ISDN Oriented Modular Interface) data format, which is formed from a 

1 5 periodic sequence of channel-specific information segments; hereinafter referred to as a time- 
division multiplex channel. In this case, one time-division multiplex channel is, in each case, 
generally assigned to each subscriber interface of a subscriber access device. 

However, in modern communications technology, there is an increasing requirement 
for broadband transmission of the information, for example of still images and moving 

20 images for video telephone applications, and of large amounts of data for the "Internet". As a 
consequence, the significance of transmission technologies for high and variable data 
transmission rates (above 100 Mbps) is rising, which take account not only of the 
requirements for data transmission (high speed with a variable transmission bit rate) but also 
of the requirements for voice data transmission (maintenance of time correlation during data 

25 transmission via a communications network) in order to allow the separate communications 
networks which exist for the various purposes at the moment to be integrated in one 
communications network. One known data transmission method for high data rates is the 
Asynchronous Transfer Mode (ATM). Data transmission based on the Asynchronous 
Transfer Mode currently allows a variable transmission rate of up to 622 Mbps. 

30 In the cell-based data transmission method which is known as the Asynchronous Transfer 
Mode (ATM), data packets of a fixed length, which are referred to as ATM cells, are used for 
data transport. An ATM cell is composed of a cell header which contains switching data that 
are relevant for transport for an ATM cell and has a length of five bytes and a 48-byte long 
payload. 
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Data transmission via an ATM-based communications network generally takes place 
within the framework of virtual paths, or virtual channels contained in the virtual paths. To 
this end, when setting up a connection by interchanging signaling information before the start 
of the actual user data transmission, connection tables are set up in the respective ATM 
5 network nodes in the ATM-based communications network, with switching information 
including a virtual channel identification and a virtual path identification. In the connection 
tables, the virtual channel identification is assigned a VCI value, and the virtual path 
identification is assigned a VPI value. The switching information entered in the connection 
table in an ATM network node defines how the virtual paths and virtual channels contained 

10 in the virtual paths of the incoming and outgoing connections at the ATM network node are 
associated with one another via the signaling; that is, which input is linked in switching terms 
to which output of the ATM network node. ATM cells transmitted via these virtual 
connections (virtual paths and virtual channels) essentially have switching data including a 
VPI value and a VCI value in the cell header. The ATM cell header data is processed at the 

15 input of an ATM network node; that is, the switching data arranged therein is recorded and 

; assessed. The ATM cells are then passed on by the ATM network node, on the basis of the 
switching information stored in the connection table, to an ATM network node output which 
represents a specific destination. 

The German Patent Application with the official reference 198 45 038.9 has already 

20 proposed a transmission system between an exchange termination device and a line 
termination, in which the data transmission is implemented via an ATM-based 
communications network. In this case, subscriber interfaces for connection of 
communications terminals are provided by ATM hub units, as they are referred to in the 
literature, which are connected to the ATM-based communications network. The exchange 

25 termination device in the communications system, and the line termination formed by the 
ATM hub unit in this case, each have an ATM access unit via which, firstly, a connection to 
the ATM-based communications network is provided and, secondly, bidirectional conversion 
is carried out between the timeslot-oriented IOM-2 data format, which is normally provided 
for data transmission between the exchange termination device and the line termination, and 

30 the packet-oriented ATM data format. 

The bidirectional conversion between the timeslot-oriented IOM-2 data format and 
the packet-oriented ATM data format is, in this case, carried out on the basis of two different 
conversion modes. According to the first conversion mode, based on the CES 2.0 Standard 
from ATM forum, the timeslot-oriented data is packed in bytes into ATM cells in accordance 
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with the first ATM adaptation layer AAL1. The ATM adaptation layer AAL is, in this case, 
used for matching the ATM data format (which corresponds to layer 2 in the OSI reference 
model) to the network layer (layer 3) in the OSI reference model (Open System 
Interconnection). In the second conversion mode, the timeslot-oriented data is packed in 
5 bytes into ATM cells which are sub-structured in accordance with the second ATM 
adaptation layer AAL2. 

Furthermore, German Laid-Open Specification DE 196 04 245 Al likewise discloses 
a method for data transmission between two communications devices via a packet-oriented 
communications network, with the timeslot-oriented IOM-2 data format being used for data 

10 transmission between the communications devices. In this case, the information segments are 
transmitted communications network. 

A method for data transmission between two communications devices via a packet- 
oriented communications network is likewise known from Dail J. E. et al.: "Adaptive Digital 
Access Protocol: A MAC Protocol for Multiservice Broadband Access Networks" IEEE 

15 Communications Magazine, US, IEEE Service Center, Piscataway, New York, Volume 34, 
No. 3, March 1, 1996, XP000557382 ISSN: 0163-6804, in particular on pages 104-112, in 
which signaling information is transmitted in first data packets, and user information is 
transmitted in second data packets, via the packet oriented communications network. 

The present invention is directed toward specifying an alternative method via which 

20 bidirectional data transmission can take place between the communications terminals and the 
exchange. 

SUMMARY OF THE INVENTION 
In order to allow better understanding of the method of operation of the transmission 
of timeslot-oriented data between an exchange termination device and a line termination, it 
25 appears to be necessary, first of all, to explain the known principles once again, in more 
detail. 

Transmission of timeslot-oriented data between the exchange termination device and 
the line termination normally takes place on the basis of the IOM-2 data format which is 
known, for example, from the product document "ICs for Communications - IOM®-2 
30 Interface Reference Guide" from Siemens Munich, 3/91, Order No. Bl 15-H6397-X-X-7600, 
in particular pages 6 to 12. 

Figure 1 , which shows a schematic illustration of the IOM-2 data format is intended 
to allow the relationships to be understood more quickly, on the basis of which time-division 
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multiplex frames IOM-R are transmitted periodically, with a length of 125 fas. Such a time- 
division multiplex frame IOM-R is subdivided into time-division multiplex channels or 
subframes CH0,...,CH7, frequently referred to in the literature just as a "channel". The 
subframes CH0,...,CH7 are, in turn, each subdivided into two 8-bit long user data channels 
5 Bl, B2, into an 8-bit long monitor channel M, into a 2-bit long signaling channel DI, into a 4- 
bit long status channel C/I (Command / Indicate) via two monitor status channels MR, MX, 
which each have a length of 1 bit. The signaling channel DI, the status channel C/I and the 
two monitor status channels MR, MX are normally referred to in summarized form in the 
literature as the control channel D. 

10 User data information is transmitted via the user data channels Bl, B2 between 

devices connected to an IOM-2 bus at a transmission bit rate of 64 kbps, in each case. 
Control information associated with the transmission of user data information is transmitted 
via the signaling channel DI at a transmission bit rate of 16 kbps. The monitor channel is 
used, inter alia, for configuration of devices connected to an IOM-2 bus, based on an "IOM-2 

15 bus master". The monitor status channels MR (Monitor Read) and MX (Monitor Transmit) 
are, in this case, used to define whether data is read by the IOM-2 bus from a device 

"= connected to the IOM-2 bus (MR = 1, MX = 0), or is emitted to the IOM-2 bus (MR = 0, 
MX =1). Information relating to real time requirements that apply to data transmission 
between the two devices connected to an IOM-2 bus is interchanged via the status channel 

20 C/I. 

Only one constant transmission bit rate can be provided between the exchange and an 
ATM hub unit for data transmission via an ATM-based communications network via ATM 
cells in accordance with the first ATM adaptation layer AAL1 since, irrespective of whether 
data is or is not actually being transmitted, all the channel information (information for the 

25 two user data channels Bl, B2, for the monitor channel M and for the control channel D) 
must be transmitted using the IOM-2 data format. On the other hand, a variable transmission 
bit rate can be provided between the exchange and an ATM hub unit for data transmission via 
the ATM-based communications network via ATM cells in accordance with the second ATM 
adaptation layer AAL2, since it is possible to transmit only individual channel information 

30 items, transmitting up-to-date data. Modules which provide bidirectional conversion between 
a timeslot-oriented IOM-2 data format and the ATM data format in accordance with the 
second ATM adaptation layer AAL2 cannot, however, be used economically at the moment, 
for cost reasons. 
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A major advantage of the method according to the present invention is now that the 
method can be implemented in a simple manner in already-existing systems without having 
to carry out any changes to the interface between the exchange and the ATM hub unit - 
referred to as the V-reference point in accordance with the terminology used in ITU-T 
5 Standard G.960. 

A further advantage of the method according to the present invention is that the 
transmission of the information segments which are intended for transmission of signaling 
information, this corresponding to the data transmitted using the signaling channel in the 
IOM-2 data format, and of the information segments which are intended for transmission of 
10 user data information, this corresponding to the data transmitted via the user data channels in 
the IOM-2 data format, in separate data cells allows for user data information to be 
transmitted via the packet-oriented communications network only in situations in which user 
data actually need to be transmitted in the information segments intended for this purpose. 

One advantage of the refinements of an embodiment of the present invention is, inter 
1 5 alia, that already existing AAL5 modules can be used economically for data transmission via 
the ATM-based communications network via ATM cells in accordance with the fifth ATM 
- adaptation layer AAL5, so that no new developments are required. 

Additional features and advantages of the present invention are described in, and will 
be apparent from, the following Detailed Description of the Invention and the Figures. 
20 BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 shows a schematic illustration of the IOM-2 data format. 
Figure 2 shows a structogram schematically illustrating the major function of units 
involved in the method according to the present invention. 

Figure 3 shows a structogram schematically illustrating the virtual channels which are 
25 set up in accordance with a first transmission mode for data transmission via an ATM-based 
communications network. 

Figure 4 shows a structogram schematically illustrating the virtual channels which are 
set up in accordance with a second transmission mode for data transmission via the ATM- 
based communications network. 
30 DETAILED DESCRIPTION OF THE INVENTION 

Figure 2 shows a schematic illustration of an exchange PBX (Private Branch 
Exchange) having an exchange termination unit ET (Exchange Termination) arranged in it. 
The exchange termination unit ET is connected to an ATM-based communications network 
ATM-KN via an access unit AE. Furthermore, ATM hub units ATM-HUB are connected to 
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the ATM-based communications network ATM-KN and have subscriber interfaces for 
connection of communications terminals to the ATM-based communications network ATM- 
KN. Communications terminals KEl,...,KEn are illustrated by way of example. 

ISDN communications terminals (Integrated Services Digital Network) are normally 
5 connected to the ATM-based communications network ATM-KN via an ATM hub unit 
ATM-HUB, or digital communications terminals are normally connected to the ATM-based 
communications network ATM-KN via interfaces derived from this, U p0 interfaces. In 
general, a U p0 or S 0 interface includes, firstly, two user data channels which are configured as 
ISDN-oriented B-charmels each having a transmission base rate of 64 kbps and, secondly, a 
10 signaling channel which is configured as an ISDN-oriented D-channel with a transmission bit 
rate of 16 kbps. Furthermore, in general, analog communications terminals, for example a 
facsimile terminal can be connected to the ATM-based communications network ATM-KN 
via a/b interfaces. 

The communications terminals KEl,...,KEn are connected to the ATM hub unit 
15 ATM-HUB, that is to say the subscriber interfaces are provided, by the ATM hub unit ATM- 
i HUB in accordance with the terminology in ITU-T Standard G.960 via network terminations 
NT (Network Termination). According to ITU-T Standard G.960 (International 
Telecommunication Union), the network terminations NT on an ATM hub unit ATM-HUB 
are connected via a line termination LT, which is arranged in the ATM hub unit ATM-HUB, 
20 to the exchange termination device ET in the exchange PBX. For data transmission via the 
- ATM-based communications network ATM-KN, the line termination LT is connected, in a 
corresponding manner to the exchange termination device ET in the exchange PBX, via an 
access unit AE to the ATM-based communications network ATM-KN. 

Data can be transmitted via the ATM-based communications network ATM-KN using 
25 two different transmission modes which will be described in more detail in the following text. 

Figure 3 shows a schematic illustration of the virtual connections which are set up for 
data transmission via the ATM-based communications network ATM-KN, frequently 
referred to as a virtual connection VC in the literature, using the first transmission mode. 
When data is transmitted via the ATM-based communications network ATM-KN using the 
30 first transmission mode, the signaling information which is provided by a signaling unit (not 
illustrated) in the exchange PBX, in a corresponding way to the data to be transmitted within 
the signaling channel DI when using the IOM-2 data format, is transmitted via the ATM- 
based communications network ATM-KN using a virtual connection VC-DI provided 
exclusively for this purpose. The virtual connection VC-DI may, in this case, be a connection 
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set up at that time for the transmission of signaling information or, alternatively, a permanent 
connection set up in the ATM-based communications network ATM-KN at an 
administratively predefined transmission bit rate of, for example, 16 kbps between the 
exchange PBX and the ATM hub unit ATM-HUB. 

Signaling information is transmitted via the virtual connection VC-DI via ATM cells 
ATMZ using the fifth ATM adaptation layer AAL5. An ATM cell ATMZ is in general 
composed of a cell header H, as it is frequently referred to in the literature, which has a length 
of 5 bytes and contains switching data relevant for the transport of an ATM cell ATMZ, and a 
payload field, as it is frequently referred to in the literature, with a length of 48 bytes. The 
use of ATM cells ATMZ in accordance with the fifth ATM adaptation layer AAL5 for 
transmission of signaling information allows a variable transmission bit rate to be used 
between the exchange PBX and the ATM hub unit ATM-HUB via the ATM-based 
communications network ATM-KN. The ATM adaptation layer AAL (ATM Adaptation 
Layer) is, in this case, used for matching the ATM cell format (layer 2 of the OSI reference 
model) to the network layer (layer 3) of the OSI reference model (Open System 
Interconnection). 

Transmission of the signaling information via a virtual connection VC-DI at a 
variable transmission bit rate also requires that, in situations in which the signaling 
information is transmitted via a permanent connection, which is set up in the ATM-based 
communications network ATM-KN between the exchange PBX and the ATM hub unit 
ATM-HUB, transmission resources are taken from the ATM-based communications network 
ATM-KN only when signaling information is actually being transmitted via the ATM-based 
communications network ATM-KN. 

The IOM-2 data-format-specific information which is provided by a control unit (not 
illustrated) in the exchange PBX (in a corresponding manner to the data to be transmitted 
within the monitor channel M, the status channel C/I and the monitor status channels MR, 
MX in the IOM-2 data format) is transmitted In an analogous manner to the signaling 
information via the ATM-based communications network ATM-KN using a virtual 
connection VC-MC which is provided exclusively for this purpose. To assist clarity, the 
information to be transmitted within the status channel C/I and the monitor status channels 
MR, MX using the IOM-2 data format is combined, for short, by the designation C in 
Figure 3. IOM-2 data-format-specific information is likewise transmitted via the virtual 
connection VC-MC via ATM cells ATMZ in accordance with the fifth ATM adaptation layer 
AAL5. 



The user data information, in a corresponding manner to that within the user channels 
Bl, B2 in the IOM-2 data format, for data to be transmitted is transmitted via a virtual 
connection VC-B via ATM cells ATMZ in accordance with the first ATM adaptation layer 
AAL1. In this case, depending on the bandwidth required for the communications terminals 
KEl,...,KEn which are connected to an ATM hub unit ATM-HUB, user data information for 
only one user data channel or for a number of user data channels can, in this case, be 
transmitted in combined form via the virtual connection VC-B. In this way, transmission bit 
rates of integer multiples of 64 kbps can be provided via the virtual connection VC-B. By 
way of example, in Figure 3, user data information for two user data channels Bl, B2 is being 
transmitted via the virtual connection VC-B and a transmission bit rate, resulting from this, of 
128 kbps. 

The data transmitted within the virtual connections VC-DI, VC-MC, VC-B is inserted 
into the IOM-2 data stream in the ATM hub unit ATM-HUB as shown in Figure 3. When no 
data is actually being transmitted, corresponding blank data is inserted in the IOM-2 data 
stream. Data originating from the ATM hub unit ATM-HUB is transmitted to the exchange 
PBX in an analogous manner to the described method, but in the opposite direction. 

Figure 4 shows a schematic illustration of the virtual connections which are set up 
using the second transmission mode for data transmission via the ATM-based 
communications network ATM-KN. When transmitting data via the ATM-based 
communications network ATM-KN using the second transmission mode, the signaling 
information which is provided by the signaling unit in the exchange PBX, in a corresponding 
manner to the data to be transmitted within the signaling channel DI in the IOM-2 data 
format, and the IOM-2 data-format-specific information which is provided by the control unit 
in the exchange PBX, in a corresponding manner to the data to be transmitted within the 
monitor channel M, the status channel C/I and the monitor status channels MR, MX in the 
IOM-2 data format, are transmitted jointly via the ATM-based communications network 
ATM-KN, via ATM cells ATMZ in accordance with the fifth adaptation layer AAL5, using a 
virtual connection VC-MD which is provided exclusively for this purpose. The virtual 
connection VC-MD can, in this case, once again be a connection which is set up at the time 
for transmission of this information or, alternatively, a fixed connection which is set up in the 
ATM-based communications network ATM-KN, and has an administratively predetermined 
transmission bit rate of, for example, 128 kbps between the exchange PBX and the ATM hub 
unit ATM-HUB. 



Within the fifth ATM adaptation layer AAL5, the user data area of an ATM cell 
ATMZ can be subdivided into packet elements TP1, TP2. In the exemplary embodiment 
above, the signaling information is transmitted in a first packet element TP1, and the IOM-2 
data-format-specific information is transmitted in a second packet element TP2. The packet 
5 elements TP1, TP2 each have a packet element header SH which essentially has a length 
identification (not illustrated) which defines the number of data bytes transmitted in the 
respective packet element. 

The user data information, in a corresponding manner to the data to be transmitted 
within the user data channels Bl, B2 in the IOM-2 data format, is transmitted in an analogous 
1 0 manner to the first transmission mode via a virtual connection VC-B via ATM cells ATMZ in 
accordance with the first ATM adaptation layer AAL1. 

The data transmitted within the virtual connections VC-MD, VC-B is inserted into the 
IOM-2 data stream in the ATM hub unit ATM-HUB, as illustrated in Figure 4. When no data 
is actually being transmitted, blank data is inserted into the IOM-2 data stream in a 
15 corresponding manner. Data originating from the ATM hub unit ATM-HUB is transmitted to 
the exchange PBX in an analogous manner to the described method, but in the opposite 
direction. 

The separate transmission of the signaling information and the user data information 
via the ATM-based communications network ATM-KN allow for transmission resources for 

20 transmission of user data information which is to be transmitted within a connection via the 
ATM-based communications network ATM-KN to be taken from the ATM-based 
communications network ATM-KN only when user data is actually being transmitted. Thus, 
for example, in a first step in the setting up of a connection, only the signaling information 
required for setting up the connection and the IOM-2 data-format-specific information are 

25 transmitted via the ATM-based communications network ATM-KN, and the user data 
information which is actually to be transmitted is then transmitted once this has been done. 

Although the present invention has been described with reference to specific 
embodiments, those with skill in the art will recognize that changes may be made thereto 
without departing from the spirit and scope of the invention as set forth in the hereafter 

30 appended claims. 

ABSTRACT OF THE DISCLOSURE 
In the present communications system, communications terminals are connected via 
at least one hub unit and an exchange to a packet-based communications network. A 
timeslot-oriented data format, which is formed from a periodic sequence of channel-specific 
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information segments, is provided for data transmission between the exchange and the 
communications terminals. In this case, information segments which are intended for 
transmission of signaling information, and information segments which are intended for 
transmission of user data information are transmitted in separate data packets which are 
5 intended for data transmission via the packet-oriented communications network. 

On page 14, cancel line 1, and substitute the following left-hand justified heading 
therefor: 
CLAIMS 

Please cancel 1-10, without prejudice, and substitute the following claims therefor: 
10 11. A method for data transmission between communications devices via a 

packet-oriented communications network, a method comprising the steps of: 

providing a time-slot oriented data format, formed from a periodic sequence of 
channel-specific information segments, for data transmission between the communications 
devices, the data format having information segments for transmitting signaling information, 
15 information segments for transmitting user data information, and information segments for 
transmitting data-format-specific information; 

transmitting the information segments intended for transmitting the signaling 
' information in first data packets which are intended for data transmission via the packet- 
oriented communications network; and 
20 transmitting the information segments intended for transmitting the user data 

information in second information segments which are intended for transmitting the data- 
format-specific information, using second data packets which are intended for data 
transmission via the packet-oriented communications network. 

25 12. A method for data transmission between communications devices via a 

packet-oriented communications network as claimed in claim 11, wherein the second 
information segments and the information segments intended for transmitting the signaling 
information are transmitted jointly in the first data packets. 

30 13. A method for data transmission between communications devices via a 

packet-oriented communications network as claimed in claim 12, the method further 
comprising the step of: 

subdividing the first data packets into at least two packet elements, the second 
information segments being transmitted in the first packet element, and the information 

11 



segments intended for transmitting the signaling information being transmitted in the second 
packet element. 

14. A method for data transmission between communications devices via a 
5 packet-oriented communications network as claimed in claim 13, wherein each of the first 

and second packet elements have a cell header with a length identification, the length 
identification defining a number of data items transmitted in the respective packet element. 

15. A method for data transmission between communications devices via a 
10 packet-oriented communications network as claimed in claim 11, wherein the timeslot- 

oriented data format is the standardized IOM-2 data format. 

16. A method for data transmission between communications devices via a 
packet-oriented communications network as claimed in claim 11, wherein the data 

15 transmission via the packet-oriented communications network takes place on the basis of the 
ATM data format. 

; 17. A method for data transmission between communications devices via a 

packet-oriented communications network as claimed in claim 16, wherein the information 
20 segments intended for transmitting the signaling information are transmitted via the packet- 
oriented communications network in data packets designed in accordance with the fifth ATM 
adaptation layer agreement. 

18. A method for data transmission between communications devices via a 
25 packet-oriented communications network as claimed in claim 16, wherein the information 
segments intended for transmitting the user data information are transmitted via the packet- 
oriented communications network in data packets designed in accordance with the first ATM 
adaptation layer agreement. 

30 19. A method for data transmission between communications devices via a 

packet-oriented communications network as claimed in claim 11, wherein the information 
segments intended for transmitting the signaling information are transmitted via an existing 
tie line in the packet-oriented communications network. 
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20. A method for data transmission between communications devices via a 
packet-oriented communications network as claimed in claim 11, wherein the information 
segments intended for transmitting the signaling information are transmitted via a packet- 
oriented communications network using a connection which is set up, specifically for this 
data transmission, between the communications devices. 

REMARKS 

The present amendment makes editorial changes and corrects typographical errors in 
the specification, which includes the Abstract, in order to conform the specification to the 
requirements of United States Patent Practice. No new matter is added thereby. Attached 
hereto is a marked-up version of the changes made to the specification by the present 
amendment. The attached page is captioned " Version With Markings To Show Changes 
Made". 

In addition, the present amendment cancels original claims 1-10 in favor of new 
claims 11-20. Claims 11-20 have been presented solely because the revisions by red-lining 
and underlining which would have been necessary in claims 1-10 in order to present those 
claims in accordance with preferred United States Patent Practice would have been too 
extensive, and thus would have been too burdensome. The present amendment is intended 
for clarification purposes only and not for substantial reasons related to patentability pursuant 
to 35 U.S.C. §§103, 102, 103 or 112. Indeed, the cancellation of claims 1-10 does not 
constitute an intent on the part of the Applicants to surrender any of the subject matter of 
claims 1-10. 

Early consideration on the merits is respectfully requested. 
Respectfully submitted, 

(Reg. No. 30.142) 

Robert M. Barrett 

Bell, Boyd & Lloyd LLC 

P.O. Box 1135 

Chicago, Illinois 60690-1135 
(312) 807-4292 
Attorneys for Applicants 
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VERSIONS WITH MARKINGS TO SHOW CHANGES MADE 

The Specification of the present application, including the Abstract, has been 
amended as follows: 

SPECIFICATION 
5 TITLE OF THE INVENTION 

METHOD FOR DATA TRANSMISSION VIA A PACKET-ORIENTED 
COMMUNICATION NETWORK 
BACKGROUND OF THE INVENTION 

Description 

10 The present invention relates to a method for data transmission between the two 

communications devices via a packet-oriented communications network as claimed in the 
precharacterizing clause of patent claim 1 . In particular, the present invention relates to a 
transmission system for transmission of timeslot-oriented data between an exchange 
■i termination device-., frequently referred to as an exchange termination ET in the literature 
15 and a line termination LT , as it is frequently referred to in the literature . According to the 
~ terminology of ITU-T Standard G.960 (3/93), "access digital section for ISDN basic rate 
: access" (International Telecommunication Union), in particular pages 2 and 3, the present 
invention accordingly relates to data transmission at what is referred to as the V-reference 
1 point. 

■20 A transmission system for transmission of timeslot-oriented data between an 

exchange termination device and a line termination is normally part of a communications 
system which has a switching device and subscriber access devices. The subscriber access 
devices in this case have subscriber interfaces for connection of communications terminals to 
the communications system. The subscriber access devices are, according to ITU-T Standard 

25 G.960, connected via a line termination device and an exchange termination device to the 
switching device in the communications system. Such a communications system is used to 
allow narrowband communication connections to be set up and cleared between 
communications terminals connected to the subscriber access devices, and to allow 
narrowband communication-^ for example voice or data communication-^ between the 

30 communications terminals. 

In modern communications systems, data transmission between the exchange 
termination device and the line termination is 5 in this case^ normally carried out on the basis 
of the IOM-2 (ISDN Oriented Modular Interface) data format, which is formed from a 
periodic sequence of channel-specific information segments -; hereinafter referred to as a 
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time-division multiplex channel from now on . In this case, one time-division multiplex 
channel is a in each case,, generally assigned to each subscriber interface of a subscriber access 
device. 

However, in modern communications technology, there is an increasing requirement 
5 for broadband transmission of the information, for example of still images and moving 
images for video telephone applications, and of large amounts of data for the "Internet", fe 
As a consequence, the significance of transmission technologies for high and variable data 
transmission rates (above 100 Mbps) is rising, which take account not only of the 
requirements for data transmission (high speed with a variable transmission bit rate) but also 

10 of the requirements for voice data transmission (maintenance of time correlation during data 
transmission via a communications network)^ in order in this way to allow the separate 
communications networks which exist for the various purposes at the moment to be 
integrated in one communications network. One known data transmission method for high 
data rates is the Asynchronous Transfer Mode (ATM). Data transmission based on the 

15 Asynchronous Transfer Mode currently allows a variable transmission rate of up to 
622 Mbps. 

In the cell-based data transmission method which is known as the Asynchronous 
Transfer Mode (ATM), data packets of a fixed length, which are referred to as ATM cells, are 
used for data transport. An ATM cell is composed of a cell header which contains switching 
20 data that are relevant for transport for an ATM cell and has a length of five bytes and a 48- 
byte long payload. 

Data transmission via an ATM-based communications network generally takes place 
within the framework of virtual paths, or virtual channels contained in the virtual paths. To 
this end, when setting up a connection by interchanging signaling information before the start 

25 of the actual user data transmission, connection tables are set up in the respective ATM 
network nodes in the ATM-based communications network, with switching information 
comprising including a virtual channel identification and a virtual path identification. In the 
connection tables, the virtual channel identification is assigned a VCI value, and the virtual 
path identification is assigned a VPI value. The switching information entered in the 

30 connection table in an ATM network node defines how the virtual paths and virtual channels 
contained in the virtual paths of the incoming and outgoing connections at the ATM network 
node are associated with one another by means of via the signaling- that is to aay 1 which 
input is linked in switching terms to which output of the ATM network node. ATM cells 
transmitted via these virtual connections (virtual paths and virtual channels) essentially have 
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switching data comprising including a VPI value and a VCI value in the cell header. The 
ATM cell header data is processed at the input of an ATM network node- that is to say a the 
switching data arranged therein is recorded and assessed. The ATM cells are then passed on 
by the ATM network node, on the basis of the switching information stored in the connection 
5 table, to an ATM network node output^ which represents a specific destination. 

The German Patent Application with the official reference 198 45 038.9 has already 
proposed a transmission system between an exchange termination device and a line 
termination, in which the data transmission is implemented via an ATM-based 
communications network. In this case, subscriber interfaces for connection of 

10 communications terminals are provided by ATM hub units, as they are referred to in the 
literature, which are connected to the ATM-based communications network. The exchange 
termination device in the communications system, and the line termination formed by the 
ATM hub unit in this case,, each have an ATM access unit via which, firstly, a connection to 
the ATM-based communications network is provided and, secondly, bidirectional conversion 

15 is carried out between the timeslot-oriented IOM-2 data format, which is normally provided 
for data transmission between the exchange termination device and the line termination, and 
the packet-oriented ATM data format. 

The bidirectional conversion between the timeslot-oriented IOM-2 data format and 
the packet-oriented ATM data format is x in this case,, carried out on the basis of two different 

20 conversion modes. According to the first conversion mode, based on the CES 2.0 Standard 
from ATM forum, the timeslot-oriented data is packed in bytes into ATM cells in accordance 
with the first ATM adaptation layer AAL1. The ATM adaptation layer AAL is a in this case a 
used for matching the ATM data format (which corresponds to layer 2 in the OSI reference 
model) to the network layer (layer 3) in the OSI reference model (Open System 

25 Interconnection). In the second conversion mode, the timeslot-oriented data is packed in 
bytes into ATM cells which are sub-structured in accordance with the second ATM 
adaptation layer AAL2. 

Furthermore, German Laid-Open Specification DE 196 04 245 Al likewise discloses 
a method for data transmission between two communications devices via a packet-oriented 

30 communications network, with the timeslot-oriented IOM-2 data format being used for data 
transmission between the communications devices. In this case, the information segments are 
transmitted communications network. 

A method for data transmission between two communications devices via a packet- 
oriented communications network is likewise known from Dail J. E. et al.: "Adaptive Digital 
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Access Protocol: A MAC Protocol for Multiservice Broadband Access Networks" IEEE 
Communications Magazine, US, IEEE Service Center, Piscataway, New York, Volume 34, 
No. 3, March 1, 1996, XP000557382 ISSN: 0163-6804, in particular on pages 104-112, in 
which signaling information is transmitted in first data packets, and user information is 
transmitted in second data packets, via the packet oriented communications network. 

The present invention is based on the object of directed toward specifying an 
alternative method, using via which bidirectional data transmission can take place between 
the communications terminals and the exchange. 

Based o n the features of the precharacterizing clause of patent claim 1, the object is 
achieved by the characteriz ing fe atures of this claim. 

SUMMARY OF THE INVENTION 

In order to allow better understanding of the method of operation of the transmission 
of timeslot-oriented data between an exchange termination device and a line termination, it 
appears to be necessary, first of all, to explain the known principles once again, in more 
detail. 

Transmission of timeslot-oriented data between the exchange termination device and 
the line termination normally takes place on the basis of the IOM-2 data format which is 
known, for example, from the product document "ICs for Communications - IOM®-2 
Interface Reference Guide" from Siemens Munich, 3/91, Order No. B115-H6397-X-X-7600, 
in particular pages 6 to 12. 

Figure 1 , which shows a schematic illustration of the IOM-2 data format is intended 
to allow the relationships to be understood more quickly, on the basis of which time-division 
multiplex frames IOM-R are transmitted periodically, with a length of 125 ps. Such a time- 
division multiplex frame IOM-R is subdivided into time-division multiplex channels or 
subframes CH0,...,CH7 also ^ frequently referred to in the literature just as a "channel". The 
subframes CH0,...,CH7 are., in turn,, each subdivided into two 8-bit long user data channels 
Bl, B2, into an 8-bit long monitor channel M, into a 2-bit long signaling channel DI, into a 4- 
bit long status channel C/I (Command / Indicate) by means of via two monitor status 
channels MR, MX, which each have a length of 1 bit. The signaling channel DI, the status 
channel C/I and the two monitor status channels MR, MX are normally referred to in 
summarized form in the literature as the control channel D. 

User data information is transmitted via the user data channels Bl, B2 between 
devices connected to an IOM-2 bus at a transmission bit rate of 64 kbps, in each case. 
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Control information associated with the transmission of user data information is transmitted 
via the signaling channel DI at a transmission bit rate of 16 kbps. The monitor channel is 
used, inter alia, for configuration of devices connected to an IOM-2 bus, based on an "IOM-2 
bus master". The monitor status channels MR (Monitor Read) and MX (Monitor Transmit) 
are i in this case,, used to define whether data is read by the IOM-2 bus from a device 
connected to the IOM-2 bus (MR - 1, MX = 0), or is emitted to the IOM-2 bus (MR = 0, 
MX =1). Information relating to real time requirements that apply to data transmission 
between the two devices connected to an IOM-2 bus is interchanged via the status channel 
C/I. 

Only one constant transmission bit rate can be provided between the exchange and an 
ATM hub unit for data transmission via an ATM-based communications network by means 
ef via ATM cells in accordance with the first ATM adaptation layer AAL1 7 since, 
irrespective of whether data is or is not actually being transmitted, all the channel information 
-{information for the two user data channels Bl, B2, for the monitor channel M and for the 
control channel D-) must be transmitted using the IOM-2 data format. On the other hand, a 
variable transmission bit rate can be provided between the exchange and an ATM hub unit 
for data transmission via the ATM-based communications network by means of via ATM 
cells in accordance with the second ATM adaptation layer AAL2, since it is possible to 
transmit only individual channel information items, transmitting up-to-date data. Modules 
which provide bidirectional conversion between a timeslot-oriented IOM-2 data format and 
the ATM data format in accordance with the second ATM adaptation layer AAL2 cannot, 
however, be used economically at the moment, for cost reasons. 

A major advantage of the method according to the present invention is now that the 
method can be implemented in a simple manner in already-existing systems without having 
to carry out any changes to the interface between the exchange and the ATM hub unit - 
referred to as the V-reference point in accordance with the terminology used in ITU-T 
Standard G.960. 

A further advantage of the method according to the present invention is that the 
transmission of the information segments which are intended for transmission of signaling 
information-^ this corresponds corresponding to the data transmitted using the signaling 
channel in the IOM-2 data format-, and of the information segments which are intended for 
transmission of user data information-^ this corresponds corresponding to the data transmitted 
via the user data channels in the IOM-2 data format-, in separate data cells means that allows 
for user data information is to be transmitted via the packet-oriented communications 
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network only in situations in which user data actually need to be transmitted in the 
information segments intended for this purpose. 

Advantageous dev e lopments of the invention arc specified in the dependent claims. 
One advantage of the refinements of an embodiment of the present invention defined 
in the dependent claims is, inter alia, that already existing AAL5 modules can be used 
economically for data transmission via the ATM-based communications network by means of 
via ATM cells in accordance with the fifth ATM adaptation layer AAL5, so that no new 
developments are required. 

Additional features and advantages of the present invention are described in, and will 
be apparent from, the following Detailed Description of the Invention and the Figures. 
BRIEF DESCRIPTION OF THE FIGURES 
Figure 1 shows a schematic illustration of the IOM-2 data format. An exemplary 
embodiment of the invention will bo explained in mor e detail in the following t e xt with 
reference to the drawing, in which: 

Figure 2 shows a structogram schematically illustrating the major function of units 
involved in the method according to the present invention^ . 

Figure 3 shows a structogram schematically illustrating the virtual channels which are 
set up in accordance with a first transmission mode for data transmission via an ATM-based 
communications network^ 

Figure 4 shows a structogram schematically illustrating the virtual channels which are 
set up in accordance with a second transmission mode for data transmission via the ATM- 
based communications network. 

DETAILED DESCRIPTION OF THE INVENTION 
Figure 2 shows a schematic illustration of an exchange PBX (Private Branch 
Exchange) having an exchange termination unit ET (Exchange Termination) arranged in it. 
The exchange termination unit ET is connected to an ATM-based communications network 
ATM-KN via an access unit AE. Furthermore, ATM hub units ATM-HUB are connected to 
the ATM-based communications network ATM-KN and have subscriber interfaces for 
connection of communications terminals to the ATM-based communications network ATM- 
KN. Communications terminals KEl,...,KEn are illustrated by way of example. 

ISDN communications terminals (Integrated Services Digital Network) are normally 
connected to the ATM-based communications network ATM-KN via an ATM hub unit 
ATM-HUB, or digital communications terminals are normally connected to the ATM-based 
communications network ATM-KN by means of via interfaces derived from this, U p0 
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interfaces. In general, a U p o or So interface comprises includes, firstly two user data 
channels^ which are configured as ISDN-oriented B-channels each having a transmission base 
rate of 64 kbps 7 and, secondly a signaling channel; which is configured as an ISDN-oriented 
D-channel with a transmission bit rate of 16 kbps. Furthermore, in general, analog 
5 communications terminals-, for example a facsimile terminal -can be connected to the ATM- 
based communications network ATM-KN via a/b interfaces. 

The communications terminals KEl,...,KEn are connected to the ATM hub unit 
ATM-HUB, that is to say the subscriber interfaces are provided, by the ATM hub unit ATM- 
HUB in accordance with the terminology in ITU-T Standard G.960 by means of via network 

10 terminations NT (Network Termination). According to ITU-T Standard G.960 (International 
Telecommunication Union), the network terminations NT on an ATM hub unit ATM-HUB 
are connected via a line termination LT, which is arranged in the ATM hub unit ATM-HUB, 
to the exchange termination device ET in the exchange PBX. For data transmission via the 
ATM-based communications network ATM-KN, the line termination LT is connected-,, in a 

15 corresponding manner to the exchange termination device ET in the exchange PBX-, via an 

access unit AE to the ATM-based communications network ATM-KN. 
I Data can be transmitted via the ATM-based communications network ATM-KN using 

two different transmission modes 5 which will be described in more detail in the following 
text. 

20 Figure 3 shows a schematic illustration of the virtual connections which are set up for 

data transmission via the ATM-based communications network ATM-KN-, frequently 
referred to as a virtual connection VC in the literature-, using the first transmission mode. 
When data is transmitted via the ATM-based communications network ATM-KN using the 
first transmission mode, the signaling information which is provided by a signaling unit (not 

25 illustrated) in the exchange PBX-, in a corresponding way to the data to be transmitted within 
the signaling channel DI when using the IOM-2 data format-, is transmitted via the ATM- 
based communications network ATM-KN using a virtual connection VC-DI provided 
exclusively for this purpose. The virtual connection VC-DI may, in this case, be a connection 
set up at that time for the transmission of signaling information or, alternatively, a permanent 

30 connection set up in the ATM-based communications network ATM-KN at an 
administratively predefined 

transmission bit rate of, for example, 16kbps 7 between the exchange PBX and the 
ATM hub unit ATM-HUB. 
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Signaling information is transmitted via the virtual connection VC-DI by means of via 
ATM cells ATMZ using the fifth ATM adaptation layer AAL5. An ATM cell ATMZ is in 
general composed of a cell header H- s as it is frequently referred to in the literature^ which 
has a length of 5 bytes and contains switching data relevant for the transport of an ATM cell 
5 ATMZ, and a payload fields as it is frequently referred to in the literature-,, with a length of 
48 bytes. The use of ATM cells ATMZ in accordance with the fifth ATM adaptation layer 
AAL5 for transmission of signaling information allows a variable transmission bit rate to be 
used between the exchange PBX and the ATM hub unit ATM-HUB via the ATM-based 
communications network ATM-KN. The ATM adaptation layer AAL (ATM Adaptation 
10 Layer) is^ in this case., used for matching the ATM cell format (layer 2 of the OSI reference 
model) to the network layer (layer 3) of the OSI reference model (Open System 
Interconnection) . 

Transmission of the signaling information via a virtual connection VC-DI at a 
variable transmission bit rate also means requires that, in situations in which the signaling 

15 information is transmitted via a permanent connection, which is set up in the ATM-based 
communications network ATM-KN? between the exchange PBX and the ATM hub unit 
ATM-HUB, transmission resources are taken from the ATM-based communications network 
ATM-KN only when signaling information is actually being transmitted via the ATM-based 
communications network ATM-KN. 

20 The IOM-2 data-format-specific information which is provided by a control unit (not 

illustrated) in the exchange PBX -(in a corresponding manner to the data to be transmitted 
within the monitor channel M, the status channel Cfl and the monitor status channels 

MR, MX in the IOM-2 data format-} is transmitted in an analogous manner to the 
signaling information via the ATM-based communications network ATM-KN using a virtual 

25 connection VC-MC which is provided exclusively for this purpose. To assist clarity, the 
information to be transmitted within the status channel C/I and the monitor status channels 
MR, MX using the IOM-2 data format is combined, for short, by the designation C in the 
figure Figure 3 . IOM-2 data-format-specific information is likewise transmitted via the 
virtual connection VC-MC by means of via ATM cells ATMZ in accordance with the fifth 

30 ATM adaptation layer AAL5 . 

The user data information-,, in a corresponding manner to that within the user channels 
Bl, B2 in the IOM-2 data format-., for data to be transmitted is transmitted via a virtual 
connection VC-B by means of via ATM cells ATMZ in accordance with the first ATM 
adaptation layer AAL1. In this case, depending on the bandwidth required for the 
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communications terminals KEl,...,KEn which are connected to an ATM hub unit ATM- 
HUB, user data information for only one user data channel or for a number of user data 
channels can, in this case^ be transmitted in combined form via the virtual connection VC-B. 
In this way, transmission bit rates of integer multiples of 64 kbps can be provided via the 
5 virtual connection VC-B. By way of example, in th e figure Figure 3 , user data information 
for two user data channels Bl, B2 is being transmitted via the virtual connection VC-B and a 
transmission bit rate, resulting from this, of 128 kbps. 

The data transmitted within the virtual connections VC-DI, VC-MC, VC-B is inserted 
into the IOM-2 data stream in the ATM hub unit ATM-HUB as shown in the figure Figure 3 . 

1 0 When no data is actually being transmitted, corresponding blank data is inserted in the IOM-2 
data stream. Data originating from the ATM hub unit ATM-HUB is transmitted to the 
exchange PBX in an analogous manner to the described method, but in the opposite direction. 

Figure 4 shows a schematic illustration of the virtual connections which are set up 
using the second transmission mode for data transmission via the ATM-based 

15 communications network ATM-KN. When transmitting data via the ATM-based 

: communications network ATM-KN using the second transmission mode, the signaling 
information which is provided by the signaling unit in the exchange PBX-^ in a corresponding 
manner to the data to be transmitted within the signaling channel DI in the IOM-2 data 
format-., and the IOM-2 data-format-specific information which is provided by the control 

20 unit in the exchange VBX- ± in a corresponding manner to the data to be transmitted within the 
monitor channel M, the status channel C/I and the monitor status channels MR, MX in the 
IOM-2 data format-^ are transmitted jointly via the ATM-based communications network 
ATM-KN, by means of via ATM cells ATMZ in accordance with the fifth adaptation layer 
AAL5, using a virtual connection VC-MD which is provided exclusively for this purpose. 

25 The virtual connection VC-MD can, in this case,, once again be a connection which is set up 
at the time for transmission of this information or, alternatively, a fixed connection which is 
set up in the ATM-based communications network ATM-KN, and has an administratively 
predetermined transmission bit rate of, for example, 128 kbps between the exchange PBX 
and the ATM hub unit ATM-HUB. 

30 Within the fifth ATM adaptation layer AAL5, the user data area of an ATM cell 

ATMZ can be subdivided into packet elements TP1, TP2. In the exemplary embodiment 
above, the signaling information is transmitted in a first packet element TP1, and the IOM-2 
data-format-specific information is transmitted in a second packet element TP2. The packet 
elements TP1, TP2 each have a packet element header SH ; which essentially has a length 
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identification (not illustrated) which defines the number of data bytes transmitted in the 
respective packet element. 

The user data information-^ in a corresponding manner to the data to be transmitted 
within the user data channels Bl, B2 in the IOM-2 data format-^ is transmitted in an 
5 analogous manner to the first transmission mode via a virtual connection VC-B by means of 
via ATM cells ATMZ in accordance with the first ATM adaptation layer AAL1. 

The data transmitted within the virtual connections VC-MD, VC-B is inserted into the 
IOM-2 data stream in the ATM hub unit ATM-HUB, as illustrated in the figure Figure 4 . 
When no data is actually being transmitted, blank data is inserted into the IOM-2 data stream 
10 in a corresponding manner. Data originating from the ATM hub unit ATM-HUB is 
transmitted to the exchange PBX in an analogous manner to the described method, but in the 
opposite direction. 

The separate transmission of the signaling information and the user data information 
1 via the ATM-based communications network ATM-KN mean that allow for transmission 
15 resources for transmission of user data information which is to be transmitted within a 
connection via the ATM-based communications network ATM-KN are to be taken from the 
ATM-based communications network ATM-KN only when user data is actually being 
transmitted. Thus, for example, in a first step in the setting up of a connection, only the 
signaling information required for setting up the connection and the IOM-2 data-format- 
20 specific information are transmitted via the ATM-based communications network ATM-KN, 
and the user data information which is actually to be transmitted is then transmitted once this 
has been done. 

Additional features and advantages of Although the present invention has been 
described with reference to specific embodiments, those with skill in the art will recognize 

25 that changes may be made thereto arc described in, and will be apparent from, the following 
Detailed Description of the Invention and the figures. 

It should be understood that various changes and modifications to the presently 
preferred embodiments described herein will be apparent to those skilled in the art. Such 
changes and modifications can be made without departing from the spirit and scope of the 

30 present invention and without diminishing its intended advantages. It is therefore intended 
that such changes and modifications be covered by the appended claims, invention as set 
forth in the hereafter appended claims. 
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Ab s tract 

Method for data tran s mission via a packet - oriented communications network 

ABSTRACT OF THE DISCLOSURE 
In the present communications system, communications terminals (KEl,...,KEn) are 
5 connected via at least one hub unit (ATM HUB) and an exchange (PBX) to a packet-based 
communications network (ATM KN) . A timeslot-oriented data format (IOM 2) , which is 
formed from a periodic sequence of channel-specific information segments (B 1 , B2, M, DI, 
€), is provided for data transmission between the exchange (PBX) and the communications 
termina!s (KE 1 ,...,KEn) . In this case, information segments (Bi) which are intended for 
0 transmission of signaling information, and information segments (Bl, B2, M, C) which are 
intended for transmission of user data information are transmitted in separate data packets 
(ATMZ), which are intended for data transmission via the packet-oriented communications 
network (ATM KN) . 
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Method for data transmission via a packet-oriented 
communications network 

5 

The invention relates to a method for data transmission 
between the two communications devices via a packet- 
oriented communications network as claimed in the 
precharacterizing clause of patent claim 1. In 

10 particular, the invention relates to a transmission 
system for transmission of t imeslot-orient ed data 
between an exchange termination device - frequently 
referred to as an exchange termination ET in the 
literature - and a line termination LT, as it is 

15 frequently referred to in the literature. According to 
the terminology of ITU-T Standard G.960 (3/93), "access 
digital section for ISDN basic rate access" 
(International Telecommunication Union) , in particular 
pages 2 and 3, the invention accordingly relates to 

20 data transmission at what is referred to as the V- 
reference point. 

A transmission system for transmission of timeslot- 
oriented data between an exchange termination device 

25 and a line termination is normally part of a 
communications system which has a switching device and 
subscriber access devices. The subscriber access 
devices in this case have subscriber interfaces for 
connection of communications terminals to the 

30 communications system. The subscriber access devices 
are, according to ITU-T Standard G.960, connected via a 
line termination device and an exchange termination 
device to the switching device in the communications 
system. Such a communications system is used to allow 

35 narrowband communication connections to be set up and 
cleared between communications terminals connected to 
the subscriber access devices, and to allow narrowband 
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communication - for example voice or data communication 
- between the communications terminals. 
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In modern communications systems, data transmission 
between the exchange termination device and the line 
termination is in this case normally carried out on the 
basis of the IOM-2 (ISDN Oriented Modular Interface) 
data format, which is formed from a periodic sequence 
of channel-specific information segments - referred to 
as a time-division multiplex channel from now on. In 
this case, one time-division multiplex channel is in 
each case generally assigned to each subscriber 
interface of a subscriber access device. 

However, in modern communications technology, there is 
an increasing requirement for broadband transmission of 
the information, for example of still images and moving 
images for video telephone applications, and of large 
amounts of data for the "Internet". In consequence, the 
significance of transmission technologies for high and 
variable data transmission rates (above 100 Mbps) is 
rising, which take account not only of the requirements 
for data transmission (high speed with a variable 
transmission bit rate) but also of the requirements for 
voice data transmission (maintenance of time 
correlation during data transmission via a 
communications network) , in order in this way to allow 
the separate communications networks which exist for 
the various purposes at the moment to be integrated in 
one communications network. One known data transmission 
method for high data rates is the Asynchronous Transfer 
Mode (ATM) . Data transmission based on the Asynchronous 
Transfer Mode currently allows a variable transmission 
rate of up to 622 Mbps. 

In the cell-based data transmission method which is 
known as the Asynchronous Transfer Mode (ATM) , data 
packets of a fixed length, which are referred to as ATM 
cells, are used for data transport. An ATM cell is 
composed of a cell header which contains switching data 
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that are relevant for transport for an ATM cell and has 
a length of five bytes and a 



GR 99 P 1405 



- 3 - 



48-byte long payload. 

Data transmission via an ATM-based communications 
network generally takes place within the framework of 
5 virtual paths, or virtual channels contained in the 
virtual paths. To this end, when setting up a 
connection by interchanging signaling information 
before the start of the actual user data transmission, 
connection tables are set up in the respective ATM 

10 network nodes in the ATM-based communications network, 
with switching information comprising a virtual channel 
identification and a virtual path identification. In 
the connection tables, the virtual channel 
identification is assigned a VCI value, and the virtual 

15 path identification is assigned a VPI value. The 
switching information entered in the connection table 
in an ATM network node defines how the virtual paths 
and virtual channels contained in the virtual paths of 
the incoming and outgoing connections at the ATM 

20 network node are associated with one another by means 
of the signaling, that is to say which input is linked 
in switching terms to which output of the ATM network 
node. ATM cells transmitted via these virtual 
connections (virtual paths and virtual channels) 

25 essentially have switching data comprising a VPI value 
and a VCI value in the cell header. The ATM cell header 
data is processed at the input of an ATM network node, 
that is to say the switching data arranged therein is 
recorded and assessed. The ATM cells are then passed on 

30 by the ATM network node, on the basis of the switching 
information stored in the connection table, to an ATM 
network node output, which represents a specific 
destination . 

35 The German Patent Application with the official 
reference 198 45 038.9 has already proposed a 
transmission system between an exchange termination 
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device and a line termination, in which the data 
transmission 
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is implemented via an ATM-based communications network. 
In this case, subscriber interfaces for connection of 
communications terminals are provided by ATM hub units, 
as they are referred to in the literature, which are 
5 connected to the ATM-based communications network. The 
exchange termination device in the communications 
system, and the line termination formed by the ATM hub 
unit in this case each have an ATM access unit via 
which, firstly, a connection to the ATM-based 

10 communications network is provided and, secondly, 
bidirectional conversion is carried out between the 
timeslot-oriented IOM-2 data format, which is normally 
provided for data transmission between the exchange 
termination device and the line termination, and the 

15 packet-oriented ATM data format. 

The bidirectional conversion between the timeslot- 
oriented IOM-2 data format and the packet-oriented ATM 
data format is in this case carried out on the basis of 

20 two different conversion modes. According to the first 
conversion mode, based on the CES 2.0 Standard from ATM 
forum, the timeslot-oriented data is packed in bytes 
into ATM cells in accordance with the first ATM 
adaptation layer AAL1. The ATM adaptation layer AAL is 

25 in this case used for matching the ATM data format 
(which corresponds to layer 2 in the OSI reference 
model) to the network layer (layer 3) in the OSI 
reference model (Open System Interconnection) . In the 
second conversion mode, the timeslot-oriented data is 

30 packed in bytes into ATM cells which are sub-structured 
in accordance with the second ATM adaptation layer 
AAL 2 . 

Furthermore, German Laid-Open Specification 

35 DE 196 04 245 Al likewise discloses a method for data 
transmission between two communications devices via a 
packet-oriented communications network, with the 
timeslot-oriented IOM-2 data format being used for data 
AMENDED SHEET 
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transmission between the communications devices. In 
this case, the information segments are transmitted 
jointly in one ATM cell via the packet-oriented 
communications network. 

5 

A method for data transmission between two 
communications devices via a packet-oriented 
communications network is likewise known from Dail J. 
E. et . al.: "Adaptive Digital Access Protocol: A MAC 

10 Protocol for Multiservice Broadband Access Networks" 
IEEE Communications Magazine, US, IEEE Service Center, 
Piscataway, New York, Volume 34, No. 3, March 1, 1996, 
XP000557382 ISSN: 0163-6804, in particular on pages 
104-112, in which signaling information is transmitted 

15 in first data packets, and user information is 
transmitted in second data packets, via the packet 
oriented communications network. 



The present invention is based on the object of 
20 specifying an alternative method, using which 
bidirectional data transmission can take place between 
the communications terminals and the exchange. 
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User data information is transmitted via the user data 
channels Bl, B2 between devices connected to an IOM-2 
bus at a transmission bit rate 
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of 64 kbps, in each case. Control information 
associated with the transmission of user data 
information is transmitted via the signaling channel DI 
at a transmission bit rate of 16 kbps. The monitor 
channel is used, inter alia, for configuration of 
devices connected to an IOM-2 bus, based on an "IOM-2 
bus master". The monitor status channels MR (Monitor 
Read) and MX (Monitor Transmit) are in this case used 
to define whether data is read by the IOM-2 bus from a 
device connected to the IOM-2 bus (MR = 1, MX = 0 ) , or 
is emitted to the IOM-2 bus (MR =0, MX = 1) . 
Information relating to real time requirements that 
apply to data transmission between the two devices 
connected to an IOM-2 bus is interchanged via the 
status channel C/I. 

Only one constant transmission bit rate can be provided 
between the exchange and an ATM hub unit for data 
transmission via an ATM-based communications network by 
means of ATM cells in accordance with the first ATM 
adaptation layer AAL1, since, irrespective of whether 
data is or is not actually being transmitted, all the 
channel information - information for the two user data 
channels Bl, B2, for the monitor channel M and for the 
control channel D - must be transmitted using the IOM-2 
data format. On the other hand, a variable transmission 
bit rate can be provided between the exchange and an 
ATM hub unit for data transmission via the ATM-based 
communications network by means of ATM cells in 
accordance with the second ATM adaptation layer AAL2, 
since it is possible to transmit only individual 
channel information items, transmitting up-to-date 
data. Modules which provide bidirectional conversion 
between a timeslot-oriented IOM-2 data format and the 
ATM data format in accordance with the second ATM 
adaptation layer AAL2 cannot, however, be used 
economically at the moment, for cost reasons. 
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A major advantage of the method according to the 
invention is now that the method can be implemented in 
a simple manner 
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in already-existing systems without having to carry out 
any changes to the interface between the exchange and 
the ATM hub unit - referred to as the V-reference point 
in accordance with the terminology used in ITU-T 
Standard G. 960 . 

A further advantage of the method according to the 
invention is that the transmission of the information 
segments which are intended for transmission of 
signaling information - this corresponds to the data 
transmitted using the signaling channel in the IOM-2 
data format - and of the information segments which are 
intended for transmission of user data information - 
this corresponds to the data transmitted via the user 
data channels in the IOM-2 data format - in separate 
data cells means that user data information is 
transmitted via the packet-oriented communications 
network only in situations in which user data actually 
need to be transmitted in the information segments 
intended for this purpose. 

Advantageous developments of the invention are 
specified in the dependent claims. 

One advantage of the refinements of the invention 
defined in the dependent claims is, inter alia, that 
already existing AAL5 modules can be used economically 
for data transmission via the ATM-based communications 
network by means of ATM cells in accordance with the 
fifth ATM adaptation layer AAL5, so that no new 
developments are required. 

An exemplary embodiment of the invention will be 
explained in more detail in the following text with 
reference to the drawing, in which: 

Figure 2 shows a structogram schematically 

illustrating the major function of units 



GR 99 P 1405 



- 7a - 



involved in the method according to 
invention; 
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Figure 3 shows a structogram schematically 

illustrating the virtual channels which are 
set up in accordance with a first 
transmission mode for data transmission via 
an ATM-based communications network; 



Figure 4 shows a structogram schematically 

illustrating the virtual channels which are 
set up in accordance with a second 
transmission mode for data transmission via 
the ATM-based communications network. 



Figure 2 shows a schematic illustration of an exchange 
PBX (Private Branch Exchange) having an exchange 

15 termination unit ET (Exchange Termination) arranged in 
it. The exchange termination unit ET is connected to an 
ATM-based communications network ATM-KN via an access 
unit AE. Furthermore, ATM hub units ATM-HUB are 
connected to the ATM-based communications network ATM- 

20 KN and have subscriber interfaces for connection of 
communications terminals to the ATM-based 

communications network ATM-KN. Communications terminals 
KE1 , . . . , KEn are illustrated by way of example. 

25 ISDN communications terminals (Integrated Services 
Digital Network) are normally connected to the ATM- 
based communications network ATM-KN via an ATM hub unit 
ATM-HUB, or digital communications terminals are 
normally connected to the ATM-based communications 

30 network ATM-KN by means of interfaces derived from 
this, U p0 interfaces. In general, a U p0 or S 0 interface 
comprises firstly two user data channels, which are 
configured as ISDN-oriented B-channels each having a 
transmission base rate of 64 kbps, and secondly a 

35 signaling channel, which is configured as an ISDN- 
oriented D-channel with a transmission bit rate of 
16 kbps. Furthermore, in general, analog communications 
terminals - for example a facsimile terminal - can be 
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connected to the ATM-based communications network ATM- 
KN via a/b interfaces. 
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The communications terminals KEl,...,KEn are connected 
to the ATM hub unit ATM-HUB, that is to say the 
subscriber interfaces are provided, by the ATM hub unit 
ATM-HUB in accordance with the terminology in ITU-T 
5 Standard G.960 by means of network terminations NT 
(Network Termination) . According to ITU-T Standard 
G.960 (International Telecommunication Union), the 
network terminations NT on an ATM hub unit ATM-HUB are 
connected via a line termination LT, which is arranged 

10 in the ATM hub unit ATM-HUB, to the exchange 
termination device ET in the exchange PBX . For data 
transmission via the ATM-based communications network 
ATM-KN, the line termination LT is connected - in a 
corresponding manner to the exchange termination device 

15 ET in the exchange PBX - via an access unit AE to the 
ATM-based communications network ATM-KN. 

Data can be transmitted via the ATM-based 
communications network ATM-KN using two different 
20 transmission modes, which will be described in more 
detail in the following text. 

Figure 3 shows a schematic illustration of the virtual 
connections which are set up for data transmission via 

25 the ATM-based communications network ATM-KN 

frequently referred to as a virtual connection VC in 
the literature - using the first transmission mode. 
When data is transmitted via the ATM-based 
communications network ATM-KN using the first 

30 transmission mode, the signaling information which is 
provided by a signaling unit (not illustrated) in the 
exchange PBX - in a corresponding way to the data to be 
transmitted within the signaling channel DI when using 
the IOM-2 data format - is transmitted via the ATM- 

35 based communications network ATM-KN using a virtual 
connection VC-DI provided exclusively for this purpose. 
The virtual connection VC-DI may in this case be a 
connection set up at that time for the transmission of 
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signaling information or, alternatively, a permanent 
connection set up in the ATM-based communications 
network ATM-KN at an administratively predefined 
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transmission bit rate of, for example, 16 kbps, between 
the exchange PBX and the ATM hub unit ATM-HUB. 

Signaling information is transmitted via the virtual 
5 connection VC-DI by means of ATM cells ATMZ using the 
fifth ATM adaptation layer AAL5 . An ATM cell ATMZ is in 
general composed of a cell header H - as it is 
frequently referred to in the literature - which has a 
length of 5 bytes and contains switching data relevant 

10 for the transport of an ATM cell ATMZ, and a payload 
field - as it is frequently referred to in the 
literature - with a length of 48 bytes. The use of ATM 
cells ATMZ in accordance with the fifth ATM adaptation 
layer AAL5 for transmission of signaling information 

15 allows a variable transmission bit rate to be used 
between the exchange PBX and the ATM hub unit ATM-HUB 
via the ATM-based communications network ATM-KN. The 
ATM adaptation layer AAL (ATM Adaptation Layer) is in 
this case used for matching the ATM cell format (layer 

20 2 of the OSI reference model) to the network layer 
(layer 3) of the OSI reference model (Open System 
Interconnection) . 

Transmission of the signaling information via a virtual 
25 connection VC-DI at a variable transmission bit rate 
also means that, in situations in which the signaling 
information is transmitted via a permanent connection, 
which is set up in the ATM-based communications network 
ATM-KN, between the exchange PBX and the ATM hub unit 
30 ATM-HUB, transmission resources are taken from the ATM- 
based communications network ATM-KN only when signaling 
information is actually being transmitted via the ATM- 
based communications network ATM-KN. 

35 The IOM-2 data-format-specific information which is 
provided by a control unit (not illustrated) in the 
exchange PBX - in a corresponding manner to the data to 
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be transmitted within the monitor channel M, the status 
channel C/I and the monitor status channels 
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MR, MX in the IOM-2 data format - is transmitted in an 
analogous manner to the signaling information via the 
ATM-based communications network ATM-KN using a virtual 
connection VC-MC which is provided exclusively for this 
5 purpose. To assist clarity, the information to be 
transmitted within the status channel C/I and the 
monitor status channels MR, MX using the IOM-2 data 
format is combined, for short, by the designation C in 
the figure. IOM-2 data-format-specific information is 
10 likewise transmitted via the virtual connection VC-MC 
by means of ATM cells ATMZ in accordance with the fifth 
ATM adaptation layer AAL5 . 

The user data information - in a corresponding manner 

15 to that within the user channels Bl, B2 in the IOM-2 
data format - for data to be transmitted is transmitted 
via a virtual connection VC-B by means of ATM cells 
ATMZ in accordance with the first ATM adaptation layer 
AAL1. In this case, depending on the bandwidth required 

20 for the communications terminals KEl, . . .,KEn which are 
connected to an ATM hub unit ATM-HUB, user data 
information for only one user data channel or for a 
number of user data channels can in this case be 
transmitted in combined form via the virtual connection 

25 VC-B. In this way, transmission bit rates of integer 
multiples of 64 kbps can be provided via the virtual 
connection VC-B. By way of example, in the figure, user 
data information for two user data channels Bl, B2 is 
being transmitted via the virtual connection VC-B and a 

30 transmission bit rate, resulting from this, of 
128 kbps. 

The data transmitted within the virtual connections VC- 
DI, VC-MC, VC-B is inserted into the IOM-2 data stream 
35 in the ATM hub unit ATM-HUB as shown in the figure. 
When no data is actually being transmitted, 
corresponding blank data is inserted in the IOM-2 data 
stream. Data originating from the ATM hub unit ATM-HUB 
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is transmitted to the exchange 
manner to the described method, 
direction. 



PBX in an analogous 
but in the opposite 
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Figure 4 shows a schematic illustration of the virtual 
connections which are set up using the second 
transmission mode for data transmission via the ATM- 
based communications network ATM-KN. When transmitting 
5 data via the ATM-based communications network ATM-KN 
using the second transmission mode, the signaling 
information which is provided by the signaling unit in 
the exchange PBX - in a corresponding manner to the 
data to be transmitted within the signaling channel DI 

10 in the IOM-2 data format - and the IOM-2 data-format- 
specific information which is provided by the control 
unit in the exchange PBX - in a corresponding manner to 
the data to be transmitted within the monitor channel 
M, the status channel C/I and the monitor status 

15 channels MR, MX in the IOM-2 data format - are 
transmitted jointly via the ATM-based communications 
network ATM-KN, by means of ATM cells ATMZ in 
accordance with the fifth adaptation layer AAL5, using 
a virtual connection VC-MD which is provided 

20 exclusively for this purpose. The virtual connection 
VC-MD can in this case once again be a connection which 
is set up at the time for transmission of this 
information or, alternatively, a fixed connection which 
is set up in the ATM-based communications network ATM- 

25 KN, and has an administratively predetermined 
transmission bit rate of, for example, 128 kbps between 
the exchange PBX and the ATM hub unit ATM-HUB. 

Within the fifth ATM adaptation layer AAL5, the user 
30 data area of an ATM cell ATMZ can be subdivided into 
packet elements TPl, TP2 . In the exemplary embodiment 
above, the signaling information is transmitted in a 
first packet element TPl, and the IOM-2 data-format- 
specific information is transmitted in a second packet 
35 element TP2. The packet elements TPl, TP2 each have a 
packet element header SH, which essentially has a 
length identification (not illustrated) which defines 
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the number of data bytes transmitted in the respective 
packet element. 
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The user data information - in a corresponding manner 
to the data to be transmitted within the user data 
channels Bl, B2 in the IOM-2 data format - is 
transmitted in an analogous manner to the first 
5 transmission mode via a virtual connection VC-B by 
means of ATM cells ATMZ in accordance with the first 
ATM adaptation layer AAL1. 

The data transmitted within the virtual connections VC- 
10 MD, VC-B is inserted into the IOM-2 data stream in the 

ATM hub unit ATM-HUB, as illustrated in the figure. 

When no data is actually being transmitted, blank data 

is inserted into the IOM-2 data stream in a 

corresponding manner. Data originating from the ATM hub 
15 unit ATM-HUB is transmitted to the exchange PBX in an 

analogous manner to the described method, but in the 

opposite direction. 

The separate transmission of the signaling information 
20 and the user data information via the ATM-based 
communications network ATM-KN mean that transmission 
resources for transmission of user data information 
which is to be transmitted within a connection via the 
ATM-based communications network ATM-KN are taken from 
25 the ATM-based communications network ATM-KN only when 
user data is actually being transmitted. Thus, for 
example, in a first step in the setting up of a 
connection, only the signaling information required for 
setting up the connection and the IOM-2 data-format- 
30 specific information are transmitted via the ATM-based 
communications network ATM-KN, and the user data 
information which is actually to be transmitted is then 
transmitted once this has been done. 
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Patent Claims 



A method for data transmission between 
communications devices via a packet-oriented 
communications network (ATM-KN) , 

with a timeslot oriented data format (IOM-2), 
which is formed from a periodic sequence of 
channel-specific information segments (Bl, B2, M, 
DI, C) being provided for data transmission 
between the communications devices, and with the 
data format (IOM-2) having information segments 

(DI) for transmission of signaling information, 
information segments (Bl, B2) for transmission of 
user data information, and information segments 

(M, C) for transmission of data-format-specific 
information, 
characterized 

in that the information segments (DI) intended for 
transmission of the signaling information are 
transmitted in first data packets (ATMZ) which are 
intended for data transmission via the packet- 
oriented communications network (ATM-KN) , and the 
information segments (Bl, B2 ) which are intended 
for transmission of user data information are 
transmitted in second information segments (M, C) , 
which are intended for transmission of data- 
format-specific information, using third data 
packets (ATMZ) , which are intended for data 
transmission via the packet-oriented 

communications network (ATM-KN) . 



2. The method as claimed in claim 1, 
characterized 

in that the information segments (M, C) which are 
35 intended for transmission of data-format-specific 

information, and the data segments (DI) which are 
intended for transmission of signaling 
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information, are transmitted jointly in the first 
data packets (ATMZ) . 
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3. The method as claimed in claim 2, 
characterized 

in that the first data packets (ATMZ) are 
subdivided into at least two packet elements (TP1, 
5 TP2) r with the information segments (M, C) which 

are intended for transmission of data-format- 
specific information being transmitted in a first 
packet element (TPl) , and the information segments 
(DI) which are intended for transmission of 
10 signaling information being transmitted in a 

second packet element (TP2) . 

4. The method as claimed in claim 3, 
characterized 

15 in that the packet elements (TPl, TP2) each have a 

cell header (SH) with a length identification, 
with the length identification defining the number 
of data items transmitted in a respective packet 
element (TPl, TP2) . 

20 

5. The method as claimed in one of the preceding 
claims , 

characterized 

in that the t imeslot-oriented data format (IOM-2) 
25 is the standardized IOM-2 data format. 

6. The method as claimed in one of the preceding 
claims , 

characterized 

30 in that data transmission via the packet-oriented 

communications network (ATM-KN) takes place on the 
basis of the ATM data format (Asynchronous 
Transfer Mode) . 

35 7. The method as claimed in claim 6, 
characterized 

in that the information segments (DI) which are 
intended for transmission of signaling 
AMENDED SHEET 
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information are transmitted via the packet- 
oriented communications network (ATM-KN) in data 
packets (ATMZ) which are designed in accordance 
with an agreement which is known as the fifth ATM 
5 adaptation layer (AAL5) . 
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8. The method as claimed in claim 6 or 7, 
characterized 

in that the information segments (Bl, B2 ) which 
are intended for transmission of use of data 
5 information are transmitted via the packet- 

oriented communications network (ATM-KN) in data 
packets (ATMZ) which are designed in accordance 
with an agreement which is known as the first ATM 
adaptation layer AAL1 . 

10 

9. The method as claimed in one of the preceding 
claims, 

characterized 

in that the information segments (DI) which are 
15 intended for transmission of signaling information 

are transmitted via an existing tieline in the 
packet-oriented communications network (ATM-KN) . 



10. The method as claimed in one of claims 1 to 8, 

20 characterized 

in that the information segments (DI) which are 
intended for transmission of signaling information 
are transmitted via a packet-oriented 
communications network (ATM-KN) using a connection 

25 which is set up, specifically for this data 

transmission, between the communications devices. 
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Abstract 

Method for data transmission via a packet-oriented 
communications network 

5 

In the present communications system, communications 
terminals (KE1 , . . . , KEn) are connected via at least one 
hub unit (ATM-HUB) and an exchange (PBX) to a packet- 
based communications network (ATM-KN) . A timeslot- 

10 oriented data format (IOM-2), which is formed from a 
periodic sequence of channel-specific information 
segments (Bl, B2, M, DI, C) , is provided for data 
transmission between the exchange (PBX) and the 
communications terminals (KE1, . . . , KEn) . In this case, 

15 information segments (DI) which are intended for 
transmission of signaling information, and information 
segments (Bl, B2 , M, C) which are intended for 
transmission of user data information are transmitted 
in separate data packets (ATMZ), which are intended for 

20 data transmission via the packet-oriented 

communications network (ATM-KN) . 



Figure 2 
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My residence, post office address and citizenship are 
as stated below next to my name, 



I believe I am the original, first and sole inventor (if only 
one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent 
is sought on the invention entitled 



Method of transmitting data via a packet- 
oriented communications network 



deren Beschreibung 

(zutreffendes ankreuzen) 
□ hier beigefugt ist. 
M am 10.03.2000 als 
PCT internationale Anmeldung 

PCT Anmeldungsnummer PCT/DE00/00761 

eingereicht wurde und am 

abgeandert wurde (falls tatsachlich abgeandert). 



Ich bestatige hiermit, dass ich den Inhalt der obigen 
Patentanmeldung einschliesslich der Anspriiche 
durchgesehen und verstanden habe, die eventuell 
durch einen Zusatzantrag wie oben erwahnt abgean- 
dert wurde. 



Ich erkenne meine Pflicht zur Offenbarung irgendwel- 
cher Informationen, die fur die Prufung der vorliegen- 
den Anmeldung in Einklang mit Absatz 37, Bundes- 
gesetzbuch, Paragraph 1.56(a) von Wichtigkeit sind, 
an. 



Ich beanspruche hiermit auslandische Prioritatsvorteile 
gemass Abschnitt 35 der Zivilprozessordnung der 
Vereinigten Staaten, Paragraph 119 aller unten ange- 
gebenen Auslandsanmeldungen fur ein Patent oder 
eine Erfindersurkunde, und habe auch alle Auslands- 
anmeldungen fur ein Patent oder eine Erfindersurkun- 
de nachstehend gekennzeichnet, die ein Anmelde- 
datum haben, das vor dem Anmeldedatum der 
Anmeldung liegt, fur die Prioritat beansprucht wird. 



the specification of which 

(check one) 

□ is attached hereto. 

was filed on 10.03.2000 as 
PCT international application 
PCT Application No. PCT/DEOQ/00761 

and was amended on 

(if applicable) 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including 
the claims as amended by any amendment referred to 
above. 



I acknowledge the duty to disclose information which is 
material to the examination of this application in 
accordance with Title 37, Code of Federal Regulations, 
§1 .56(a). 



I hereby claim foreign priority benefits under Title 35, 
United States Code, §119 of any foreign application(s) 
for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent 
or inventor's certificate having a filing date before that 
of the application on which priority is claimed: 
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German Language Declaration 


Prior foreign appplications 
Prioritat beansprucht 




Prioritv Claimed 


19910888.9 DE 


11.03.1999 


El □ 


(Number) (Country) 
(Nummer) (Land) 


(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


(Number) (Country) 
(Nummer) (Land) 


□ □ 

(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


(Number) (Country) 
(Nummer) (Land) 


□ □ 

(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


Ich beanspruche hiermit gemass Absatz 35 der Zivil- 
prozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug aller unten aufgefuhrten Anmel- 
dungen und falls der Gegenstand aus jedem Anspruch 
dieser Anmeldung nicht in einer fruheren 
amerikanischen Patentanmeldung laut dem ersten 
Paragraphen des Absatzes 35 der ZivilprozeBordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1.56(a) meine Pflicht zur Offenbarung von 
Informationen an, die zwischen dem Anmeldedatum 
der fruheren Anmeldung und dem nationalen oder PCT 
internationalen Anmeldedatum dieser Anmeldung 
bekannt geworden sind. 


I hereby claim the benefit under Title 35. United States 
Code. §120 of any United States application(s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by 
the first paragraph of Title 35, United States Code, 
§122, I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1 .56(a) which occured between the filing 
date of the prior application and the national or PCT 
international filing date of this application. 


PCT/DE00/00761 

(Application Serial No.) 
(Anmeldeseriennummer) 


10.03.2000 

(Filing Date D, M, Y) 
(Anmeldedatum T, M, J) 


anhanaia pendina 

(Status) (Status) 
(patentiert, anhangig, (patented, pending, 
aufgegeben) abandoned) 


(Application Serial No.) 
(Anmeldeseriennummer) 


(Filing Date D,M,Y) 
(Anmeldedatum T, M; J) 


(Status) (Status) 
(patentiert, anhangig, (patented, pending, 
aufgeben) abandoned) 


Ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis bestraft werden koennen, und dass derartig 
wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden konnen. 


I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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German Language Declaration 



VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (oder die nachstehend benannten 
Patentanwalte) und/oder Patent-Agenten mit der 
Verfolgung der vorliegenden Patentanmeldung sowie 
mit der Abwicklung aller damit verbundenen Geschafte 
vor dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfuhren) 



POWER OF ATTORNEY: As a named inventor, I 
hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all 
business in the Patent and Trademark Office 
connected therewith, (list name and registration 
number) 



And I hereby appoint 



Telefongesprache bitte richten an: 
(Name und Telefonnummer) 



Direct Telephone Calls to: (name and telephone 
number) 



Postanschrift: Send Correspondence to: 

„BelLJ3oyd & Lloyd LLC 
Three First Nat ional Plaza, 70 WestTMa disoirTStreet, SuJt^SOOLgOgOg^O? Chicago, JJIinpis , 
Telephone: (001) 312 372 11 21 and Facsimile (001) 312 372 20 98 
or 

Customer No. 



Voller Name des einzigen oder ursprCinglichen Erfinders: 

KLAUS HUENLICH 


Full name of sole or first inventor: 

KLAUS HUENLICH 


Un^erschrift des Erfinders 


Datum 


inventor's signature 


Date 


Wohnsitz * 

NEUCHING, DEUTSCHLAND 


Residence 

NEUCHING, GERMANY 




Staatsangehorigkeit 

DE 


Citizenship 

DE 


Postanschrift 

BIRKENSTR. 4 


Post Office Addess 

BIRKENSTR. 4 


85467 NEUCHING 


85467 NEUCHING 


Voller Name des zweiten Miterfinders (falls zutreffend): 

Dr. WERNER STOECKL 


Full name of second joint inventor, if any: 

Dr. WERMEE-STOECKL 


Untersptwift des Erfinders J\^"S 


Datum 


Second Inventor's signature 


Date 


Wohnsitz J / 

BAIERBRUNNV-tfEUTSCHLAND 


Residence 

BAIERBRUjm GERMANY 




Staatsangehorigkeit 

DE 


Citizenship 

DE 


Postanschrift 

HERMANN-ROTH-STR. 8 


Post Office Address 

HERMANN-ROTH-STR. 8 


82065 BAIERBRUNN 


82065 BAIERBRUNN 



(Bitte entsprechende Informationen und Unterschriften im (Supply similar information and signature for third and 
Falle von dritten und weiteren Miterfindern angeben). subsequent joint inventors). 
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